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Abstract © Demand for organic analysis increase as industries are growing and many
products are spreaded in the daily life. One of many products is oil spill dispersant. It was
used for oil accident in the ocean. When oil spill dispersant spread at the ocean, the
petroleum in the ocean is dispersed. The oil spill dispersant is made of nonionic surfactant
and petroleumn oil. The nonionic surfactant disperse petroleumn from oil accident. The other
part is petroleum oil which has aromatic hydrocarbon. Because the aromatic hvdrocarbon is
cancerogenic material, it directly injure animals in the ocean. This cause the second
pollution in the human body. Many oil accidents still are controlled by oil spill dispersant.
Therefore quality control of the il spill dispersant become important and this also demand
for the exact quantitative analysis of aromatic hydrocarbon. Hereupon the first we develop
separate petroleun oil from surfactant. The second  standardize analytical method of
aromatic hydrocarbon in the separated petroleum oil.

Keywords : oil spill dispersant, petroleum, aromatic hydrocarbon,
quantitative analytioal method.
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2.1. AR & AHED|7|

S 3AL B e 34 g FAbEIY #3 g
4, cyclohexane (£5 99%°]4), n~heptane
(HPLC  %+%),  n-hexane (HPLC %),
o-xylene (£5 98%°14), 1-methylnaphthalene
(£ 97%°]4), phenanthrene (&% 98%0°]Ah),
dibenzothiophene (&% 95%°14}), 9-methylan
~thracene (%% 95%°]4) &9 Al%2 Aldrich
A FRlEte] aulE AMgElen, Buich
r-124 evaporator, HP 1090 high performance
liquid chromatogaphy (HPLC), HP 6890 gas
chromatography (GC) §¢ A& A&l
=43k},
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izl Wi, 35% g G I0mE HUte &
e Ael odeid Bgol T Metu o]
dichloromethane 100mi$} #F< 100E H7}
ok BAZACE AA 3B AR S0 e
F0AI AE HA] F VEES B 28 gd
3 ®#2 AlA B8EEE AAYY 1 F 100

w¥ 28014 V1§ BE FAEL Ao} V1B 3

- 303 -



Vol. 19, No. 4 (2002)

FAv e WHE s PPl @ HEH 3

of Jelgle d41 AHTAAE Mol @ 0.05:0.005g dibenzothiophene %  0.05:0.005g
o g FH B Feo B HHEHA W& 4% 9-methylanthracene® A &8 FAE AAM 100
AF T Eﬁ’r% Brine solution& #7isle] & m FaAAN Wl n-heptanel® H A
g2 B eldln g 7ERe M7 A9l system  calibration  standards
dxchloromethane-dr #5727 del gled, g (SCSHE T ghef, dibenzothiophene %
B EF715 dichloromethane$ A A 34 9-methylanthracene® n-heptane® ¥ 7}8}7)
A=t} dell(2&0 A¥71E AE39) o-xylenedt
cyclohexane EEE9 Fo]%& @t} Table 2
2.3. Gas Chromatography #uHH 9} #& =3¢ HPLC 71719 ol%4 #4581
BEE ANaRY 9H, EFq, AYHE #H mé/min2. 2 #2831, Rl 4&7)2 gF4L o
dichloromethanes] 5% &4 Hg wnE} & FHeR 5 e FYRZE(REZZEFH
BE EE AEE SHZA(Table Dol @& A7t Aol gioky RI HE7ish <rA AR
A G.Col F48 o benzene, toluens, xylene b Al <HgdEHAE W, SCS W0uE
A Mg S2HET @l FF5, AUAE e dAyAaEvtEDRE BMFY) Fel
z+2} 1%% Fhetn SlE 3% EGEAE Ax 71E4de EEH2 cyclohexaned] Wy Hag
o] G.Col Fdte WA, BSR4 Ay ol9] 05 %Xt} 2} 71EM ¥Er) sCse ®
HAY 2 calibration ¥t #FHe] 2P dd T 47k fldel i doi-g EHelgth do
€ dichloromethaned] 5% 2 84 &< GCol F El A A& AHE-&hed dibenzothiopheneﬂ}
datz A, EF9 2 wag #dsly 9-methvlanthracene M E S vEE A7+ g
B2 ¥ g3e gl f2Ae A &3 %},
T AHEAAE £2F FRE GO FUF
o e AR e B g Table 2. Condition of HPLC Method
. Waters spherisorb. NH
Table 1. Condition of GC Method Calumn 250mm x 4.6mm X Sum X Zea
HP Innowax column, Length Detector | RI (Refractive Index)
Column » 60m, id : 0.32mm, Adsoptive Column BT
thickness : 0.5um temperature
Detector gggéftl;r;le Ionization teﬁ:g&rm 0T
Oven Initiation : 70T (5min), Rate : Flow rate | 1.0ml/min
temperature| 10T /min, Final: 250T (25min) Mobile phase| n-Heptane (HPLC grade)
Injection 250 Injecction 1044
temperature
e | 260C 242 AFRELAGMS)Y A= 2 54
Flow rate| 1.74 m/min Table 3o Feixl gkl w474
Split ratio | 30 © 1 standard  material  solution  (¢]3} SMS)
Carrier gas| He (ABCINE 00001g7t2] §AZ A 100mt &
Injection | 10uf gt Wi n-heptane2 2 ZAIA7HA 49

2.4. High performance liquid chromatography
By
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2 23
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Table 3. Concentration of Calibration Standard Components
SMS cyclohexane o-xylene 1-methyinaphthalene phenanthrene

T g/100me 2/100md £/100n g2/100m¢

A 50 4.0 4.0 04

B 2.0 1.0 1.0 0.2

C 05 0.25 0.25 0.05

D 0.1 0.05 0.02 0.01
71&%c} (SMS) B, C8 DE AHg3ted 919 3.3 ¥ @

#4& wEFHc (SMS) DA phenanthrene
9] WAool VR ol FHI Z2AHY 4 gl
] & ¥Xx9 phenanthrene (0.02g/100m¢)& $+
3 MEE (SMS) D& ARsted 248} 7}
W REE9Y (o-xylene,
1-methyinaphthalene® phenanthrene)ol th &)
HAA ol WE FE(g/mi)E g HPgM
IHWEE £0.01g/100md Alele] H#EHa 0999 o
2l Aadeg vz A¥d Aol

243. #4949 59 %3

10mt Feb2=20] =4k 353 94 389 Alg
24zt 09~1.1g8 0.001g7A] &3 FAE A
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1083 93 g dasiohd {4848
AAs7 H3td g @ s BE o
HEE Ggasd FHEY FR7F RAEY W
of Wolx sl AlBRE daME F o oF
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Table 4. Result of Gas Chromatography Method

Sample name G.C Time (min)
Benzene'’ 72 767
Toluene" 7.2 968
p-Xylene' 72 11.82

Petroleum of Company D" 7.2 12~34 broad
Petroleum of Company K" 72 14~ 34 broad
Petroleum of Company G 7.2 14~34 broad

Oil spill dispersant of

- X 762 13~42 broad
Company D
Oil spill dispersant of 748 11.03(trace)
Company KZ) 13~44 brOad
Oil spill di 3 f
il spill dispersant o 754 13~44 broad

Company G°

2

Y 5% in Dichloromethane, 10! injection * 5% in Dichloromethane, 214 injection

qEg dotrr] HHAM HAEE Agold, T
HPLCS] Z# =27 Table 204 d9# xA ' —
oz AYaye dve Fig 1% 2. . _
=
mAL o axione 1 - - -
v,/
- i R e |
oe -] ‘ \ X0 ATERI DRI i . Regraa!mn . -
- \ v Y=231x107 X -0.012
» . \ ),\J\ {a) Calibration curve of o~xylene.
S "° " 1 . EM )
Fig. 1. Result of system calibration standard “ -
. //
solution(5CS). g o
i T
El ///
321. AFETEASMS)E o] &8 Z3FHM . T
2y U
2429 AL AXRM A2 HFEFLY , A.
(SMSYABCD) 7z ¥stetshs4, mono | Ave e gin i)

s YFE WAL, d Feel YIE @ R
sz, poly FHS YRF BRFLE el
v 9a2g st drh olg ABCD &%
& HPLC2 #43te] U2 2Axg Fyiow
214 te] Fig. 261 tetigleh.

Y=147%x107 X -0.047
(h) Calibration curve of 1-methylnaphthalene.
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Fig. 2. Calibration curve of standard solution. an
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(f) Result of france petroleum
Fig. 3. Results of Samples.
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Table 5. Condition of HPLC Method

Hypersil APS Sum
Colurmnn
200mm X 4.6rmm
Detector RI (Refractive Index)
Injection Room temperature
temperature
Detector
Room temperature
temperature
Flow rate | 0.45ml/min
Mobile phase | n-Hexane (HPLC grade)
Injection 2008
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(a) Result of company K petroleum
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{c) Result of company D petroleum
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(f) Result of france petroleum
Fig. 4. Another results of samples.
Table 6& =4 3%3 @4k 3% fxaA

o] waks wiles 9a PEAGE 1o 0g
HA HPEe 22 A slelr HAHos
monoy= 8¥-thol, di 9E-diol, polyE 2784
of w=zh vhebgo ool &4 HH A e
A FEYE udt e A Hx 2R B
gz ¥ monodt di HEE Halsillo
£ Aojrk o] AIE KAl DAL GAL 98, =
gael f4gAlE BF mono, di, poly ¥Ele]
ek gl E TgEEa dgel W Hoh
ik, vl FA YA BE FelstA mono

LRar i o et

el wEgd gileis TRsol AR sk
Table 2¢ Table 58 23 W& Jgdng
HYHo g AHEd AAE monodt di Fe2
ek 7hed old e M| d4¥99d HPLC RI
F321% & columng AHEF dd gz
AEc FRAdEE £9sA HFEduR 2
U poly Helle] HA2E A& Wk Ao
ool HE HENH FAE AR A A4
8% Aoldgoe] givtn Aztgct o]l Table
59 2008 A4F HAE 3219494 =38
Zhzrel Fade]l wilate WekE g3l
FFE AANE A7t Table 790 Yeht 9l

Table 6. Retention Time and Area of Qil Spill

Dispersant
Type |Mono (min) {Di (min)|Poly (min)
Samp (area) (area) (area)
Company 8 9 27
K (5588.96) | (648.96) | (724.48)
Company 7 9 28
L (4956.71) | (498.78) | (503.80)
Company 8 10 27
G (6197.08) | (328.26) | (269.64)
Amerd ) 9 28
erican (330.63) | (281.29)
Jape 8 9 27
apan (1477) | (152.26) | (314.49)
France 8 ) o7
‘ (27.45) (582.13) | (3331.67)
Table 7. Aromatic Hydrocarbon Total Content

of Oil Spill Dispersant

“~.. Type| Mono | Poly | Total
Sampld AR S

Company K| 1289 | 091 077 | 1457

Company D| 1176 | 068 | 067 | 13.10

Company G| 13,09 | 038 0.43 13.89

Ametican - 0.35 0.55 0.90

Japan 0.22 0.23 0.54 0.99

France 0.09 1.23 2.60 391
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